INTRODUCTION
Indoviruses are icosahedral cytoplasmic DNA viruses that have been isolated from a variety of invertebrates, primarily insects and crustaceans, plus the ectothernmic vertebrates; fish, amphibians and reptiles. The family Indoviridae encompasses 4 genera including Iridovirus, Chloriridovirus, Ranavirus, and Lymphocystivirus. Host species of the first 2 genera are invertebrates and those of the other 2 genera are ectothemmic vertebrates.
Red sea bream iridovirus (RSIV) is the causative agent of red sea bream iridoviral disease (RSIVD), which leads to mass mortalities and huge economical losses in cultured red sea bream and other cultured marine fish species1,2) RSIVD Biological and physico-chemical properties and production of monoclonal antibodies4) were reported along with a vaccine against RSIVD, using a fomialin killed vaccine 5) which has been used for the control of the disease. However; production of the inactivated viral vaccine entails high production costs as expensive materials for cell culture to replicate the virus are required. Subunit vaccine development using recombinant DNA technology is a promising alternative to produce a cheap vaccine against RSiVD. To develop such a vaccine, identification of the protective antigens and genes, which encode protective antigens, are essential. However although partial DNA sequences of RSIV are reported and utilized for PCR diagnosis6,7), identification of protective antigens and genes which encode them and determination of taxonomical position of RSIV in the family Iridoviridae has not been achieved.
This study aimed to sequence the entire genome of RSIV to identify genes that encode prospective protective antigens and other genes present. This will finther allow the determination of the taxonomical position of RSIV Major capsid protein (MCP) genes of iridovinises are suitable targets for taxonomical study because MCP gene sequences of many kinds of iridoviruses, across 3 genera are reported and utilized for taxonomical studies [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] .
There are only two reports regarding the full genome sequences of large genomic sized DNA viruses, the channel catfish herpes virus (CCV)23) and the fish lymphocystis disease virus-1 (LCDV 1)23), both of which are fish pathogens . This study describes the full genome sequencing of RSIV, the first fill genome sequencing of a large genomic sized DNA virus that causes fish disease in Japan, and also describes taxonomical position and the genes which encode prospective protective antigens of RSIV Search for genes that encode prospective protective antigens
The RSIV genorne was searched for the gene encoding for viral cell attachment protein, which is one of the important candidates of protective antigens as possible membrane protein genes. As RSIV is susceptible to chloroform and etherrl it is considered that the viral membrane protein is essential for their cell attachment As the result of this search two possibly candidates were identified, ORF 291 L and ORF 407R, both of which have transmembrane domain and cell attachment amino acid sequences Development of a cheap recombinant vaccine for effective DNA vaccine using identified viral genes should be undertaken in further studies.
